Hypertension (HTN) is a widely prevalent disease across the globe. Recent reports from National Health and Nutrition Examination Surveys (NHANES) indicate that the prevalence of HTN is 29% in adults more than 18 years in the US [1] . This is about 72 million adults. Worldwide, about 1.3 billion people are affected by HTN [2]. This number is projected to increase several-fold in the coming years. Given the huge burden of this disease to the healthcare system and the many deleterious effects that can result from uncontrolled HTN, we need strong guidelines to manage the same. The recently published 2017 ACC/AHA guidelines [3] on hypertension management are very meticulous and include a comprehensive stepwise approach in treating hypertension. Here we present a summary of the major changes and a concise review of the new guidelines.
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The last report on HTN guidelines was released in 2003 by JNC 7 [4] which was followed by a focused update in 2014 by JNC 8 [5] . These guidelines did not include any systematic review, nor did they mention the levels of evidence. Also, due to the lack of strong randomized controlled trials for lower blood pressure (BP) targets at that time, the JNC 8 was perhaps lenient with the goals of treatment for hypertension. Since then we have had several new trials proving the bene its of more stringent blood pressure control. In synch with the growing body of clinical research data and stronger evidence for a lower BP target, the 2017 ACC/AHA guidelines on hypertension management was released right in time and it addresses all the important questions about hypertension management, also allowing some room for shared decision making and a personalized medicine approach for individual patient needs.
The authors focused on 4 critical questions which form the basis to treat HTN. They included 1. Evidence about self-monitoring of BP in terms of preventing adverse outcomes and to achieve better control on BP; 2. Optimal target for BP therapy; 3. Bene its and harms of various anti-HTN medications and 4. Monotherapy vs dual therapy while initiating management of HTN. There is more emphasis on ambulatory BP monitoring, home based BP monitoring and tele-medicine.
The de inition of HTN has been revised in the new guideline, reducing the threshold for HTN from 140/90mmHg to anything over 130/80mmHg. The classi ication of HTN is also changed now, stage 1 being >130/80mmHg to <140/90mmHg and stage 2 being >140/90mmHg. According to the new guideline, the estimated prevalence of hypertension is about 103.3 million adults in the United States which is almost 45.6% of total population [6] . Of note, the authors also de ine 'High Blood Pressure' as >120/80mmHg. For the irst time, we have clear guidelines on how to measure the BP accurately in the of ice setting. This includes very speci ic details such as patient positioning, adequate rest before measurement, cuff size, repeat readings with average values, BP recording in both arms, BP recording techniques, and even the admonition for physicians not to be the ones taking readings, to avoid potentially falsely elevated readings. Issues about "white coat HTN" and "masked HTN" for which there have not been any clear guidelines so far, have been clari ied. Previously, we had inconsistencies with management of white coat hypertension; some physicians treated it as typical hypertension while others assessed the burden of hypertension throughout the day by performing ambulatory BP monitoring. The new guidelines recommend ambulatory BP monitoring for all patients with inconsistent BP readings. This advice is based on a wide variety of supporting data ranging from systematic reviews to meta-analyses [7] [8] [9] emphasizing the prevalence of white-coat hypertension. Screening for secondary HTN has also been adjusted, from <40 years to <30 years, likely leading to enhanced vigilance among clinicians.
In terms of management, the recommendation now is to target a lower BP goal for all patients regardless of their age or comorbidities, the new target being 130/80mmHg. This is quite different from the JNC 8's advice, which supported a higher goal of <150/90mmHg for patients over 60 years. While this has spurred a substantial debate over the past several years, with strong data from the SPRINT trial [10] supporting lower BP target, the new target should be implemented very cautiously. Although there is overwhelming evidence from RCTs like HYVET study [11] and the subgroup analysis from SPRINT [12] for patients older than 75 years supporting intensive BP control, as a primary care physician, how comfortable are we to target this goal in our old and frail patients who are at risk for falls (some of whom may be on anticoagulation therapies)? For a patient who is accustomed to the previous target of <150/90mmHg, the new lower target may be intolerable and may make them prone to side-effects from medications including light-headedness and falls (although these were not signi icantly increased in the SPRINT trial).
We should understand that the SPRINT trial was not the real-world population as it excluded patients with several conditions, the most important ones being diabetes mellitus, stroke, HFrEF with EF <35%, patients with uncontrolled hypertension with systolic >180mmHg, proteinuria >1g/day, recent heart failure hospitalization and GFR <20mL/min/1.73 m 2 . A large number of our of ice patients experience one or more of these exclusion criteria. Also, to be noted is the number medications used in the intensive treatment arm. Only 10% of patients in the intensive arm were on single agent. About 30% were on 2 agents, 31% were on 3 agents and a striking 25% of patients were on 4 or more agents to achieve the intensive BP target. Can this be achieved in the real world? Will the need to increase the number of medications concomitantly augment medication non-compliance? Serious adverse events like hypotension requiring assistance and acute renal injury were reported in a signi icant number of patients, however, the authors concluded saying that the bene its of fewer cardiovascular events and mortality rates outweigh the risk of adverse events. It should also be noted that the number needed to treat to prevent 1 primary outcome (de ined as myocardial infarction, other acute coronary syndromes, stroke, heart failure, or death from cardiovascular causes) was 61 and to prevent death from cardiovascular causes was as high as 172. Attaining this target of <130/80mmHg can be easier in younger adults but it could be almost impossible in older adults. Can our frail and elderly patients tolerate the new target of <130/80mmHg? This is where shared decision making and 'thinking outside the guidelines' will be most useful. There is no guidance on treatment of isolated systolic hypertension which is very commonly seen in older individuals. Targeting SBP of <130mmHg may drop their DBP so low that it could theoretically be detrimental to coronary perfusion, causing more harm than good [13] .
While the basis of this new target <130/80mmHg stems from the SPRINT trial (the authors of which are also part of this guideline committee), several other studies were also analysed. This included a large meta-analysis [14] of approximately 45,000 patients from 19 other trials, which also support intensive BP control. The ACCORD trial [15] , which included diabetic patients as well, did not show any clear bene it from aggressive BP control in the primary analysis, although it was a smaller trial with only half the number of patients as SPRINT, and it was also underpowered. However, there was a trend favouring intensive BP control in a sub-group analysis.
New in this guideline is the introduction of ASCVD risk into the anti-HTN therapy equation. Pharmacotherapy for HTN should be initiated based on the ASCVD risk score, which in turn considers the patient's age, sex, and history of diabetes, BP (if treated or untreated), smoking status, total cholesterol and HDL cholesterol. The ASCVD risk score has been used to predict the 10-year risk of cardiovascular events and stroke for a long time. Most of our treatment guidelines including that for diabetes and hyperlipidaemia [16] strongly recommend treatment based on the ASCVD risk score. Now, the management of HTN is also cantered around the ASCVD risk score. It is recommended to start pharmacotherapy in all patients with stage 1 HTN with co-existent CVD or ASCVD risk >10%. In the absence of CVD, non-pharmacological therapy should be used as an initial approach. For stage 2 HTN pharmacotherapy is indicated even in the absence of CVD. For patients with ASCVD risk <10%, a softer style is recommended with initiation of pharmacotherapy only at BP >140/80mmHg. This integration of ASCVD risk with hypertension management is a welcome change as hypertension is one of the major contributors to ASCVD risk. The use of a risk calculator reinforces the common goal in managing these associated conditions, which is, to prevent cardiovascular mortality.
Non-pharmacological measures including lifestyle modi ications, weight loss, dietary modi ications such as DASH diet (Dietary Approaches to Stop Hypertension), reduction in alcohol consumption and regular physical activity are still class 1 recommendations for the management of hypertension. This too reinforces the importance of therapeutic lifestyle changes (TLC) across all risk or disease state. TLC is the foundation of optimal health. Physical activity such as aerobic exercises, dynamic resistance training and isometric resistance training have been shown to be extremely bene icial for hypertension management as elucidated by several meta-analyses [17, 18] . Exercise training is also one of the cornerstones in the management of other co-morbid conditions like obesity, diabetes mellitus and hyperlipidaemia as all these conditions often tend to co-exist as the metabolic syndrome [19] . Among dietary modi ications, the new guidelines emphasize on salt restriction and enhanced potassium intake both of which are proven to be very useful in hypertensive patients [20] .
Among pharmacological agents, the major change is the elimination of beta-blockers (BB) as irst line agents. According to the new guidelines angiotensin converting enzyme inhibitors/aldosterone receptor blockers (ACEI/ARB), calcium channel blocker (CCB) and thiazides are the irst line agents. BB are the irst line agents only when there are other indications. For patients with baseline BP 20/10mmHg above goal, it is recommended to start with 2 agents. For African-American patients, CCB or thiazide diuretics are still the preferred agents over ACEI or ARB unless there is coexisting heart failure or chronic kidney disease. Follow up is recommended in 1 month for all patients. This quick follow-up time-frame also reinforces the gravity of HTN and the need to manage it aggressively.
Ischemic heart disease is a very common result of uncontrolled HTN. The new guidelines recommend a goal BP <130/80mmHg and guideline directed BB (includes carvedilol, metoprolol tartrate, metoprolol succinate, nadolol, bisoprolol propranolol, and timolol) as the class 1 agents for HTN in patients with stable ischemic heart disease, then calcium channel blockers and then inally diuretics. Atenolol is now eschewed as an anti-hypertensive agent as it is less effective than placebo in reducing cardiovascular events [21] .
HTN can lead to several other diseases, one of the most important conditions being heart failure. There was no target BP goal for heart failure in the previous guidelines. Now, it is recommended to target a goal of <130/80mmHg for management of HTN in heart failure with reduced or preserved ejection fraction. The use of non-di hydro pyridine calcium channel blockers in HFrEF is an absolute contraindication (class 3). Other agents can be used based on the other comorbidities, however, BB and ACEI or ARB should be used routinely as they have mortality bene it in heart failure with reduced EF. For HFpEF, there are no documented bene its in terms of mortality for the various agents. It should be noted that a majority of HFpEF patients initially present with hypertensive crisis and acute pulmonary edema [22] . In the setting of HFpEF and volume overload, it is recommended to use diuretics to control HTN (class 1c). Otherwise, ACEI or BB are the agents of choice for treating HTN in HFpEF. Although the TOPCAT study [23] showed a trend towards mortality bene it with spironolactone in patients with HFpEF in North and South America, it has not yet been adopted by guidelines. More recently, an interesting retrospective observational study was published in JAMA cardiology that showed low systolic blood pressure (<120mmHg at discharge) was linked to worse outcomes in HFpEF with HR of 2.07 (95% CI, 1.45-2.95; P <.001) for 30-day all-cause mortality [24] . Is there a sweet spot to target? If so, what is it, and is it pragmatically achievable in clinical practice? Another downstream effect of long standing HTN is chronic kidney disease (CKD). The new guideline also recommends a goal of <130/80 mmHg for treating HTN in CKD, which is the same as JNC 8. In the absence of proteinuria, any agent can be used. In the presence of proteinuria, ACEI/ARBs should be irst line agents (class 2a). Up to a 30% increase in creatinine can occur in such patients after starting ACEI/ARB. HTN is also common after renal transplantation, owing to the use of immune suppressants like calcineurin inhibitors and corticosteroids. The goal here should be <130/80mmHg. Calcium channel blockers are the agents of choice (class 2a). This recommendation is based on a Cochrane analysis [25] which found reduced graft loss and preserved GFR in patients treated with CCBs. Additionally, it showed that the use of ACEI is harmful in renal transplant patients. Although this is not a guideline by itself, the writers suggest that caution should be exercised while using ACEI for HTN management in post-transplant patients. In the presence of other comorbidities such as heart failure or proteinuria, ACEI can be used. Cerebrovascular disease is the number one cause of death in patients with HTN. Hypertensive patients are prone to both ischemic and haemorrhagic strokes. In the setting of acute intra-cranial haemorrhage (<6 hours), it is recommended not to intervene if the BP is between 150-220mmHg systolic, as this can potentially be harmful. The use of intra-venous agents to reduce BP is recommended for systolic BP >220mmHg.
For ischemic stroke, the guidelines haven't signi icantly changed. The management of HTN is based on whether the patient is a candidate for thrombolytic therapy or not, as tPA can be used only if the BP is <185/110mmHg. After thrombolytic therapy, BP should be maintained <180/105mmHg. For patients who do not undergo thrombolysis or endovascular intervention, permissive HTN of up to 220/110mmHg for 24 hours should be allowed. Trying to correct this could be potentially harmful. Beyond 220/110mmHg, it is reasonable to lower the BP by 15% in the irst 24 hours after stroke. For secondary stroke prevention, the general goal BP is <130/80mmHg after the acute phase. Thiazide diuretics or AEI/ARBs or a combination of both can be used.
For Peripheral Arterial Disease (PAD), it is recommended to control the BP to a goal of <130/80mmHg just like any other patient. PAD is considered a CAD equivalent and demands aggressive risk factor modi ication. There are no speci ic recommendations in terms of agents of choice. Contrary to the popular belief that beta blockers should be avoided in PAD, it was shown in the INVEST [26] and ALLHAT [27] trials that there is no difference in outcomes between these and other agents when used for HTN management.
Type 2 Diabetes Mellitus is an important comorbid condition found in many patients with HTN. The combination of HTN and diabetes places patients at extreme risk of injury to the systemic vasculature and kidneys. Therefore, it is necessary to aggressively control both conditions. The BP goal in diabetic patients should be <130/80mmHg. This recommendation is based on 2 meta-analyses which studied the optimal BP targets in diabetic patients [28, 29] . Although the ACCORD trial did not demonstrate any bene it in intensive BP control, the study was underpowered. A subset analysis from the study, did reveal signi icantly reduced primary outcomes in the intensive BP control and standard glycaemic control group. Although SPRINT did not include any diabetic patients, it did show that, in pre-diabetics, the bene it of intensive control of BP was far greater than lenient control. Any agent can be used in the absence of proteinuria while, in the presence of proteinuria, ACEI/ARB is recommended for superior renal protection. For metabolic syndrome, although there are still no clear guidelines, vasodilating betablockers like labetalol, nebivolol and carvedilol had favourable effects on metabolic pro ile compared to standard agents. To date, there are no RCTs evaluating this population.
The JNC 8 made no recommendations about treating hypertension in atrial ibrillation. The new guideline recommends using ARBs for treating hypertension in such patients as they have also been found to prevent recurrent atrial ibrillation. This recommendation is based on the trials which studied RAS blockade with ARB in comparison to BB and CCB [30, 31] . There are no studies evaluating the effect of ACEI.
In terms of HTN management in valvular heart diseases, we have clear guidelines for aortic stenosis and aortic insuf iciency. It is recommended to start at low doses and gradually increase the dose of anti-HTN medications for patients with aortic stenosis. Diuretics should be sparingly used in patients with a small left ventricular chamber and aortic stenosis as such patients are pre-load dependent, (although there are no studies supporting this recommendation). For aortic insuf iciency, it is recommended to avoid agents that lower the heart rate, such as BB and CCB, as they prolong the diastolic phase and may thereby augment the regurgitate volume.
For acute aortic syndromes such as aortic dissection, BB are still the irst line agents to control the BP. Hypertension management in pregnancy remains the same. The preferred medications are nifedipine, methyl-dopa, hydralazine and labetalol (class 1 recommendation). ACEI and ARBs are contra-indicated (class 3).
Peri-operative hypertension management remains the same, except for some clear guidance on use of peri-operative BB, which was a grey area previously. The recent guideline recommends continuing BB peri-operatively in patients who were previously taking BB. It also recommends against initiating BB therapy peri-operatively in BB naïve patients (class 3-harm). This advice is based on several observational studies and the POISE trial, which was a large RCT [32] .
The new guideline emphasizes ambulatory BP monitoring and tele health, including health personnel contacting patients about their BP readings and advising medication titration in between of ice visits. Though this recap of the salient aspects of the recent hypertension guideline is important, we should understand that guidelines are simply a 'guide' to physicians who are managing various disease states. Guidelines should never dictate management in a vacuum. Guidelines should be applied to patients at an individual level and decisions should be made in discussion with the patient considering his/her preferences, particularly in vulnerable populations such as the elderly. Such discussions and considerations might result in deviation from the guidelines. This is okay. Evidence based medicine should be practiced in a patient centric manner, which will make us better physicians, treating healthier patients.
